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We found that the 5% Double Doped devices were by far the best in
terms of EQE, Power Efficiency, Luminance, and Current Efficiency.
We found this to be the case because when you take some of your
HTL or your ETL and dope them into each other, broadening the
emissive layer and eliminating the charge barrier between the charge
transport layers and emissive layer, this enhances the performance
of the devices. This reduces quenching in the excitons and makes for
more efficient device structures. Alternative gradient layers are being
designed and built to further optimize future devices.
CHE-1461027
The larger error bars refer to a larger range of 
data for one complete substrate for these 
Double Doped devices
We consistently see our Bilayer device performing substandard 
compared to the other devices. We concluded this to be a 
result of the larger charge barrier in these devices. 
Photos of finished OLEDs that were developed 
at UNT – the green square is our active site 
(pixel). There are 4 of these per substrate.
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Device structures fabricated, developed, and tested at UNT 
facilities. [1]
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Department of 
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• Develop and test novel copper dopant-
based OLED devices to determine the
viability of a cheaper and more sustainable
metal to compete with well-used,
extensively researched, and expensive
options such as iridium.
• Create PTA phosphorescent devices to 
improve all the color pixels in the already 
used red, blue, green pixel scheme – we 
are trying to make these as efficient as 
possible.
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Fluorescent bilayer/single doped/double doped OLEDs emitting a green
light with a peak at 530 nm were fabricated on glass substrates with
pre-patterned ITO (Rs : 15 Ω/sq). The substrates were first cleaned with
solvents (acetone and isopropyl alcohol) and DI water, and treated with
O2 plasma for 5 mins. They were then transferred to a Trovato thermal
evaporation system, where organic materials were thermally
evaporated or co-evaporated (at deposition rates 0.1-2.0 Å/s) at a
pressure of less than 10-7 Torr. A thin 0.5 nm LiF layer was deposited at
rates of 0.1 Å/s and an Al cathode was deposited at a rate of 1.0 Å/s
through a shadow mask without breaking vacuum. I-V-L characteristics
and performance efficiencies were taken with Keithley 2400 source-
meter and a Hamamatsu Integration Sphere.
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OLEDs (organic light-emitting diodes) typically suffer energy loss when the
drive or current voltage is increased, leading to decreased external quantum
efficiencies (EQE) at higher voltages, which are required to attain high
brightness levels. This drop is fundamental due to the molecular excited and
relaxed (light emission) states. When potential, or current, is increased, a
large amount of the emitting molecules in the emissive layer (EML) are
excited. When the excitation migrates across the layer there is the chance it
could collide with another exciton already on the molecule, or on an
electron or hole that is transiting the EML.
This collision results in the de-excitation of one or two of the excited states,
resulting in the loss of efficiency - this is called “exciton annihilation” or
“quenching”- and this process also leads to molecule degradation and a
decrease in OLED lifetime. Therefore, it is important to develop structures
that are resistant to exciton annihilation and substance degradation.
The goal of this specific research project was to develop and test
fluorescent OLEDs. This poster will discuss several device structure types
that were researched to look at their effect on the exciton flow through
doping concentrations and thickness gradients.[2]
[3]
Jablonski diagram of the 
excited state of organic 
compounds in OLED 
devices
Pixel examples
Each pixel is 
3x3 mm
